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PORTAINER TECHNICAL SOLUTION OVERVIEW

OPERATING KUBERNETES
AND GONTAINER
ENUIRONMENTS SAFELY
AT SCALE

This document explains what Portainer is and does
from an operational and technical perspective.
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If you want more in-depth information about Portainer’s architecture and how components
interact, please read the Technical Architecture Overview, available in Portainer’s Resource Hub.
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As organizations scale beyond a few homogenous
clusters, operational complexity grows quickly across
different container runtimes running on-premises, in the
cloud and at the edge, with different configurations and
characteristics across production clusters, development
environments and single-node edge devices.

As a result, operating container infrastructure is non-trivial. Operations
become fragile, maintaining consistency and control is hard.

« Manual cluster management causes configuration drift; clusters diverge over time without clear
visibility into what changed and why.

» Updating clusters or their configuration is a lengthy, manual task with many exceptions and unique
steps for each clusters

» Access control is inconsistent or overly permissive, not every environment is tied to the corporate
identity provider.

» Tooling accumulates: every team has their own tools and ways of work

« Inconsistent application deployments and pipelines leading to bespoke update cycles and availability
issues.

These are the operational realities of a complex landscape across technologies and heterogeneous
environments.

Portainer Technical Solution Overview

02



PORTAINER.iO

What is Portainer?

Portainer is an operator control plane for container environments.

Portainer gives you a single operational model and interface to manage container environments across
locations (on-prem, cloud and edge) and runtimes (Docker Standalone, Docker Swarm, Kubernetes,
Podman, ACI).

» Policy-based fleet management across runtimes, locations and environments

+ Unified access control and authentication

« Standardized application deployment workflows and operational guardrails

Portainer Technical Solution Overview
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Control Plane Architecture

Portainer runs as a centrally deployed service with agents in each environment, and can plug in to
existing enterprise IT services, including an identity provider, Git-repositories, container registries and
SIEM / SOC systems.
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Coexistence With Existing Tooling

Portainer is intentionally non-exclusive, and does not require any rip-and-replace of components.
Portainer works with the clusters, runtimes and environments you already have.

Existing workflows to interact with clusters remain fully supported. Portainer does not overwrite or
change cluster configuration when bringing clusters under management, nor does it impose any
changes to existing application deployments, deployment workflows or configuration like Helm charts.

As adoption grows, Portainer enables safe operational defaults for most users without restricting
advanced workflows where they are required.
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What Portainer Does

In this chapter, we'll dive into the key capabilities of Portainer.

Operator Control Plane across runtimes
and locations

Portainer brings all container environments under management in a single operator control plane.
This allows admins to manage a heterogenous mix of environments with a single, consistent
operational model.
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Portainer supports Kubernetes, Docker Standalone, Docker Swarm, Podman and ACI container
runtimes. Portainer supports all CNCF-compliant Kubernetes distributions.

This broad support allows organizations to manage a variety of runtimes as one, regardless of what
runtime you're using, ensuring authentication, policy management and others are applied consistently.

Portainer can manage on-premises, cloud or edge environments, with optimizations for different
connectivity conditions, including low-bandwidth, air-gapped or intermittently connected situations.

This allows admins to manage environments consistently, regardless of where they run or how they are
connected.
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Policy-based Fleet Management

Portainer’s policy-based management approach allows admins to create security and operational
policies globally, and apply them to groups of clusters based on shared technical or business
characteristics and use cases like production clusters, development environments and single-node edge
devices, without having to individually manage environments.

There are four types of policies: RBAC, Security, Setup and Registry. These policies help set and
maintain best practices to environments, including RBAC (defining access to environments and
namespaces), security baselines (e.g. restrict use of privileged containers, restricting use of the ‘default’
namespace), configuration best practices (such as (dis)allowing usage of external load balancers, which
storage classes can be used, etc), define constraints (limit which registries can be used per cluster), set
resource quotas or apply other rules uniformly. Portainer ships with a collection of template policies to
get started quickly.

For more details on what can be configured using policies, please visit docs.portainer.io.
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Centralized Access Control and RBAC

Portainer ensures clusters use a corporate identity provider for central authentication. Portainer uses
Kubernetes-native RBAC for role-based access across environments.

With these capabilities, stricter controls can be applied to cluster access, reducing overly permissive
defaults, reducing the number of cluster admins, and improving the security of on-boarding and off-

boarding.
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Name

Environment Administrator

Edge administrator

Operator

Helpdesk User

Namespace Operator

Standard User

Read-only User

Description

Full control of all resources in an environment

Full control of all resources in all edge environments and access to the Edge Compute features

Operational control of all existing resources of an environment

Read-only access of all resources in an environment

Operational control of all existing resources in a namespace of an environment

Full control of assigned resources in an environment

Read-only access of assigned resources in an environment

Seope

@ Docker

& Docker

& Docker

& Docker

@ Kubernetes (&) Podman

© Kubernetes (B Podman
© Kubernetes

(@& Podman

@ Kubernetes (&) Podman

@ Swarm

@ Swarm

& Swarm

& Swarm

© Kubernetes: assigned resources

& Docker: assigned resources
@ Kubernetes: assigned resources
() Podman: assigned resources

& Swarm: assigned resources

& Docker: assigned resources (3
@ Kubernetes: assigned resources
(@) Podman: assigned resources

& Swarm: assigned resources
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Portainer provides comprehensive audit logging of user actions and system events across all managed
environments. Every deployment, configuration change, permission update, and authentication event is
recorded, creating a complete audit trail. These logs can be exported to external SIEM or logging

platforms.

©  Activity logs

Time User
2026-02-10 1:41:37  admin
2026-02-10 11:471:37  admin
2026-02-10 11:41:37  admin
2026-02-10 11:41:37  admin
2026-02-10 1:41:04  admin
2026-02-10 11:41:02  admin
2026-02-10 11:40:18  admin
2026-02-10 11:32:41  admin

Filter 5

Environment

kubernetes

kubernetes

kubernetes

kubernetes

kubernetes

kubernetes

kubernetes

kubernetes

Portainer Technical Solution Overview

Filter 57

Action

PATCH https://192.168.18.145:30778/kubernetes/apis/apps/v1/namespaces/my-namespace/deployments/nginx-heim-d

PATCH https://192.168.18.145:30778/kubernetes/apis/policy/v1/namespaces/my-namespace/poddisruptionbudgets/ngii

PATCH https://192.168.18.145:30778/kubernetes/apis/networking.k8s.io/v1/namespaces/my-namaspace/networkpolicie

Q Search...

POST https://192.168.18.145:30778/kubernetes/api/vi/namespaces/my-namespace/secrets

POST f26/kubernetes/helm?dryRun=true

POST /26/kubernetes/helm?dryRun=true

POST /26/kubernetes/helm?dryRun=true

POST /stacks/create/kubernetes/repository?endpointid=26
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Application Deployments

Portainer provides a standardized way to deploy and manage applications across container
environments without forcing a single deployment model or replacing existing workflows.

Portainer supports Kubernetes manifests, Helm charts, Docker Compose, and Git-based application
definitions, allowing teams to continue using familiar formats while applying consistent operational
controls. The same approach can be used across different runtimes and locations, ensuring consistency
and reducing cognitive load for users, making application deployment and lifecycle management across
environments a controlled, repeatable operation instead of a sequence of one-off steps.
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P Applications

Networking

%, ConfigMaps & Secrets

Volumes
B Mare Resources , Maritest
Cluster v
© Only resources currently in the cluster will be displayed. Q Search.
2 Edge Groups Name | Resource type | Filter ¥ Status | Filter ¥ Status message Actions
Etlge Stacka nginx-helm-deployment-7b4f75c4b5-426pp  Pod = B Describe
D Edge Jobs
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D Alarting nginx-helm-deployment PodDisruptionBudget SufficientPods B Describe
Policy Based Management "
¥ 9 nginx-helm-deployment Service B Describe

Portainer’s built-in Git-based deployment capability provides declarative, version-controlled deployments
with predictable behavior, using periodic or change-based reconciliation rather than always-on in-cluster
controllers. This makes it easier to operate in restricted, air-gapped, or edge environments while still
benefiting from repeatability and auditability.

Redeploy from git repository

Pull the latest manifest from git and redeploy the application.

GitOps updates (%) O

(© Any changes to this stack or application that have been made locally via Portainer or directly in the cluster will be overwritten by the git repository cantent, which may cause service interruption.

Mechanism m Webhook

Fetch interval* (2) 5m

Force redeployment @ {V
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Operational Visibility, Troubleshooting, and Control

Portainer provides a centralized operational view across all managed container environments, giving
operators a consistent way to inspect workloads, assess health, and take action without switching tools
or contexts.

From a single interface, engineers can view the status of clusters, nodes, namespaces, and workloads,
along with associated logs and events. This is particularly valuable in multi-cluster or hybrid environments,
where gaining basic situational awareness often requires logging into multiple dashboards or running ad-
hoc commands against different clusters.

For troubleshooting, Portainer supports common day-2 operations directly: watching logs, restarting or
redeploying workloads, scaling services, and rolling back changes when needed.

& Application containers Q Search...
Pod Name J Image Image Pull Policy Status Node Pod IP Creation Date Actions
nginx-deployment-9456bbbf8-n2xpt  nginx nginx:1.14.2  IfNotPresent Running be-kube02 10.1.42.179 2024-02-08 15:57:19 .| Stats @ Logs > Consale
nginx-deployment-9456bbbf8-c7xmx  nginx nginx:114.2  IfNotPresent Running be-kube01 10..215.204 2024-02-08 15:57:18 .l Stats @ Logs >. Consocle
nginx-deployment-9456bbbf8-mbmlg  nginx nginx:1.14.2  IfNotPresent Running be-kube03 10111167 2024-02-08 15:57:19 .l Stats B Logs » Console

Items per page 10 v

These actions are governed by the same access controls and policies used elsewhere in the platform,
reducing the risk of ad-hoc fixes or undocumented changes during incidents. Operators can respond
quickly to issues while maintaining visibility and accountability, rather than relying on temporary
workarounds that later contribute to drift and instability.

Portainer is not intended to replace full observability or monitoring stacks. Instead, it serves as a first-line
operational control surface, optimized for fast diagnosis and safe intervention without without constant
context switching between lower-level tools.
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SUMIMARY: i
\WHAT YOU GET BY
USING PORTAINER

Portainer gives you a practical way to operate container
environments at scale without increasing fragility or operational

load. By centralizing access control, policy enforcement, application
deployments, and day-2 operations, it reduces the amount of
bespoke work required to keep clusters consistent, secure, and
under control as they grow in number and diversity. You gain a
single operational surface across runtimes and locations, rather than
a collection of tools and scripts that only partially overlap.

Adoption does not require a platform rebuild or a rip-and-replace of
existing workflows. Portainer can be introduced incrementally,
coexist with current CI/CD and GitOps processes, and be applied
where it delivers the most immediate value. Over time, it allows
teams to standardize the majority of operational tasks while still
leaving room for advanced users to work directly with underlying
platforms when needed.

Portainer makes heterogeneous container environments operable at
scale, reducing time spent on technical toil and firefighting and
enabling small teams to run complex platforms predictably, reliably
and consistently.
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